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Abstract
Background Female athletes participating in sports emphasising aesthetics are potentially more prone to developing disor-
dered eating (DE) and eating disorders (EDs) than non-athletes, males, and those participating in sports with less emphasis 
on leanness. Despite this, female bodybuilding athletes have received little attention.
Aim To investigate differences in eating attitudes, behaviours and beliefs in female bodybuilding athletes and a non-athlete 
group.
Methods A cross-sectional study design was used with the eating attitude test-26 (EAT-26) distributed to 75 women (49.3% 
bodybuilding athletes; 50.7% non-athletes) and the female athlete screening tool (FAST) distributed to the female bodybuild-
ing group only.
Results Demographic characteristics revealed no significant difference in age, stature or body mass index (P = 0.106 to 
0.173), though differences in body mass were evident (P = 0.0001 to 0.042). Bodybuilding athletes scored significantly higher 
(P = 0.001) than non-athletes on the EAT-26 questionnaire, with significantly more athletes (56.8%) being labelled as ‘at 
risk’ of an ED than non-athletes (23.7%, P = 0.001). Responses to the FAST questionnaire indicated female bodybuilding 
athletes have high preoccupation with their body mass; engage in exercise to alter their body mass; and disclosed negative 
perceptions of themselves.
Conclusion In all, female bodybuilding athletes demonstrate behaviours associated with DE and EDs as well as a preoccupa-
tion with nutrition intake, exercise, and strategies to alter their appearance. These findings have important implications for 
those managing female bodybuilding athletes such as strength and conditioning coaches, athletic trainers, nutritionist and 
dietitians with respect to detecting DE and EDs as well as minimising the risk factors.
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Introduction
Participation in sports is often perceived as a healthy pursuit 
that helps promote physical, mental, and social wellbeing [1, 
2]. However, sports where competition success is influenced 
by aesthetics (e.g., bodybuilding) places added pressure on 
athletes to look a certain way to meet the requirements of 
governing bodies, expectations of coaches and judges, and 
the perception of teammates, family and the media [3–6]. 
These pressures, combined with high training loads, extreme 
dieting or weight-loss strategies, and psychopathological 
traits, can increase the risk of disordered eating (DE) and 
eating disorders (EDs) [6, 7].
Eating disorders can be categorised into three separate 
clinical disorders; anorexia nervosa, bulimia nervosa; and 
eating disorder not otherwise specified [8]; whereas, the 
term DE refers to a pattern of abnormal and irregular eating 
behaviours used in an effort to obtain or maintain a lower 
than usual body weight [9]. Examples of DE include behav-
iours such as binge eating [10], restrictive eating [7], and 
having concerns about body image. Both DE and EDs can 
have negative health implications that are, amongst others, 
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associated with macro- and micro-nutrient deficiencies, 
menstrual irregularities and bone demineralization [11, 12]. 
It is an ongoing challenge for those working (i.e. strength 
and conditioning coaches, athletic training and nutritionists) 
and competing in sport to recognise, prevent, and manage 
DE and EDs.
Sundgot–Borgen [7] showed a significantly higher per-
centage of athletes competing in weight-based or aesthetic 
sports met the criteria for an ED when compared to ball 
games, technical-, endurance-, power-sports, and controls. 
Similarly, Byrne and McLean [13] found that a greater pro-
portion of athletes participating in ‘thin build’ sports, where 
the emphasis on leanness is high, (e.g., ballet, swimming, 
and long-distance running) met the criteria for an ED when 
compared to ‘normal build’ and controls (31% cf. 8.5% cf. 
5.5%), both of which has less focus on leanness. It also 
appears there is an association between sex and the risk of 
DE and EDs, with female athletes being at greater risk when 
compared with male athletes [7, 13–15].
Unlike other sports where manipulation of training or 
dietary behaviours are largely associated with promoting 
physical form and function, bodybuilding athletes are graded 
solely on their appearance [4, 16]. The International Body-
building and Fitness Federation (IBFF) judging criteria for 
female competitors takes into account their hair and make-
up; overall athletic development of the musculature; muscle 
proportion, symmetry, balance and shape; the condition of 
the skin and skin tone; and the athletes’ ability to present 
onstage with confidence [17]. There is added pressure on 
female bodybuilding athletes to look a certain way and to 
accept judgement on their physical appearance rather than 
physical performance. Due to this, female bodybuilding ath-
letes (i.e., bikini, physique and figure athletes) may be one 
group who are at an increased risk for DE and EDs includ-
ing substance abuse and engaging in extreme exercise and 
weight cutting regimes [16, 18]. Consistent with this, male 
bodybuilding athletes exhibit higher rates of body dissatis-
faction and muscle dysmorphia [4], both of which are associ-
ated with DE and EDs. However, considerably less attention 
has been given to bodybuilding literature compared with 
other sports [16] and therefore further research is required.
Whilst research on DE and EDs in female and male ath-
letes has increased over the last two decades, there remains 
a need to elucidate if, and to what extent, DE and EDs are 
prevalent in competitive female bodybuilding athletes. 
The use of validated questions such as The Female Athlete 
Screening Tools (FAST) provide valuable insight into DE 
and EDs in athletes. The questionnaire consists of 33 ques-
tions which provides insight into atypical exercise and eating 
behaviours that are synonymous with DE and EDs [19]. The 
questionnaire has been used extensively in research and is 
considered a reliable tool that possesses discriminative, con-
current and face validity [19–21]. Furthermore, the FAST 
questionnaire provides valuable insight into subclinical EDs 
[21] as well as a providing a single value from which a pre-
occupation with food, calories, body shape and body mass 
can be evaluated against (i.e. > 20) and deemed to be risk 
factors for EDs [22]. Furthermore, an understanding of the 
changes in characteristics such as body mass can support the 
knowledge gained from the questionnaire as large fluctua-
tion in body mass and a desire to have a low body mass are 
noted as potential risk factors [23]. Whilst questionnaires are 
commonly used to gain insight into DE and EDs, the use of 
paper-based methods limits the reach, has a high distribu-
tion cost and has a low response rate. In contrast, online 
questionnaire through already established platforms allow 
for efficient and cheap distribution and can ensure that only 
fully completed questionnaires are retuned. Both methods 
are, however, limited by the response rate which typically 
ranged from ~ 30 to ~ 50% [24] and are influenced by the par-
ticipant self-completing the questionnaire potentially giving 
rise to socially desirable results.
Therefore, the aim of the study was to investigate differ-
ences in eating attitudes, behaviours, and beliefs in female 
bodybuilding athletes and a non-athlete group using a web-
based version of the FAST questionnaire. It was hypoth-
esised that female body building athlete display greater ten-
dency to engage in behaviours that are associated with DE.
Method
The study is reported in accordance with the STROBE 
guidelines for cross-sectional studies [25]. An observa-
tional, cross-sectional design with participants divided into 
two groups: female bodybuilding athletes and female non-
athletes. All data collected were used for analysis in the 
present study. Data collection took place from November 
2017 to February 2018. The Bristol Online Survey (BOS) 
(https:// www. onlin esurv eys. ac. uk/) was used to convert 
validated questionnaires into online questionnaires, which 
were distributed via social media platforms (Facebook and 
Instagram).
Participants
Eighty-two individuals provided their informed consent, 
and self-assigned as either ‘bodybuilding athlete’ (n = 42) or 
‘non-athlete’ (n = 40). Seven participants were excluded due 
to a previously diagnosed ED (n = 3), incomplete question-
naire data (n = 2), and not meeting the group criteria (n = 2).
Participants were recruited using snowball sampling, 
whereby users shared the study information and question-
naires online with their social network. Eligible partici-
pants were female, 18–35 years old, and without a previ-
ously diagnosed ED. Participants self-assigned as either a 
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‘bodybuilding athlete’ or a ‘non-athlete’ and completed the 
respective questionnaire(s). Bodybuilding athletes must have 
trained for the sole purpose of developing one’s musculature 
for aesthetic purposes as well as having competed in ≥ 1 
IBFF-affiliated bodybuilding show(s). Female bodybuild-
ing consists of several categories, including bikini, wellness, 
physique, and figure, with each category subject to a dif-
ferent scoring criteria. In the present study, a “bodybuild-
ing athlete” is an athlete that has competed in any category. 
Non-athletes completed ≤ 150 min of physical activity, exer-
cise or sporting activity per week which is indicative of not 
meeting currently physical activity guidelines [26]. Individu-
als not meeting the above criteria, which was outlined in 
the participant information sheet, or those with incomplete 
data, were excluded the final analysis. All participants were 
informed of the benefits and risks associated with the study 
before providing written informed consent. Institutional eth-
ics approval was granted by Manchester Metropolitan Uni-
versity ethics committee (No. 1555).
Procedures
Eating attitudes, behaviours, and beliefs were assessed in 
both groups using the 26-item Eating Attitudes Test (EAT-
26). The EAT-26 is composed of a set of demographic ques-
tions, 26 eating attitude questions, 5 behavioural questions, 
and is a valid tool used to identify DE and EDs [27]. From 
the results, a total EAT-26 score as a continuous variable and 
as a dichotomous variable (≥ 20 and ≤ 19) were determined. 
A cut-off score of ≥ 20 on the EAT-26 correctly classifies 
~ 83.6% of individuals with anorexia nervosa [27]—but it 
is not a clinical diagnostic tool. Instead, the dichotomous 
cut-off is suggested to detect the incidence of subclinical 
EDs [22]. The bodybuilding athlete group also completed 
the FAST, which was modified to accommodate terminol-
ogy used in bodybuilding training and competition; these 
questions can be found in Figs. 2, 3, 4 in the Results. The 
FAST has been validated as a suitable tool for detecting 
DE and EDs in female athletes [19]. Whilst the removal 
of some questions due to them being focussed on physi-
cal performance, completing 20 min of activity per day and 
being unable to compete, as well as altering the terminology 
used, might have impacted on the validity, this was deemed 
necessary to ensure the suitability with this population. The 
frequency distribution of the FAST was also included as 
an outcome for the bodybuilding athlete group. Due to the 
removal of some non-specific questions, results for the FAST 
questionnaire are reported as the frequency distribution for 
each criterion. This approach enabled appraisal without 
compromising the validity and reliability of the tool. The 
FAST results were grouped into three key domains in this 
study: dietary behaviours, training behaviours, and beliefs 
and perceptions.
Statistical analysis
Questionnaire data were exported from BOS to SPSS 
(Version 26.0 for Mac, SPSS Inc., Armonk, NY). The chi-
squared (x2) test was used to examine the categorical EAT-
26 scores (≥ 20 vs. ≤ 19) as well as response to each sub-
question. Assumptions of normality were checked using the 
Shapiro–Wilk statistic with those variables violating this 
assumption assessed using the Mann–Whitney U statistic 
and those normally distributed assessed using an independ-
ent t-test. Continuous data are expressed as mean ± SD; 
and categorical data (e.g., frequency distribution on FAST 
results) are expressed as percentage of responses. Signifi-
cance was set at 0.05.
Results
In total, 75 participants were included in data analysis, con-
sisting of 37 bodybuilding athletes and 38 non-athletes. Par-
ticipant characteristics and between-group differences are 
presented in Table 1. Total EAT-26 score was significantly 
higher in the bodybuilding group when compared to the 
non-athlete group (11.2 ± 9.8 cf. 22.3 ± 12.8 AU; − 3.894, 
P = 0.0001) with a significantly greater proportion of body-
building athletes considered ‘at risk’ of an ED (56.8% cf. 
23.7%; χ2 = 8.54, P = 0.003); that is, scoring above 20. A 
greater proportion of bodybuilding athletes answered “yes” 




Non-athlete group P value
Age 24.7 ± 3.2 23.7 ± 4.1 Z = − 1.361, P = 0.173
Stature (cm) 164.1 ± 7.0 166.2 ± 6.3 t = 1.486, P = 0.142
Body mass (kg) 61.7 ± 12.2 68.7 ± 12.9 Z = − 2.925, P = 0.003
Body mass index (kg/m2) 22.2 ± 1.7 25.4 ± 5.9 Z = − 1.615, P = 0.106
Highest body mass (kg) 66.5 ± 12.2 73.6 ± 12.9 Z = − 2.037, P = 0.042
Lowest body mass (kg) 51.7 ± 5.6 59.0 ± 8.9 Z = − 2.925, P = 0.003
Ideal body mass (kg) 56.1 ± 5.2 60.4 ± 6.8 Z = − 2.525, P = 0.012
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to all EAT-26 behavioural questions that asked about binge 
eating, self-induced vomiting, use of dieting pills, laxatives 
or diuretics, excessive exercising and extreme weight loss 
(Fig. 1), with significant differences observed for use of 
supplements, exercise for the purpose of losing weight and 
recording a large change in body mass (P > 0.05) when com-
pare to non-athletes. There was a difference in vomiting to 
control weight and binge eating, though these did not reach 
statistical significance.
Analysis of the FAST data revealed a significant differ-
ence in the responses to all but one question regarding the 
dietary behaviours and implications on body composition 
(χ2 = 5.486 to 41.595, P = 0.139 to 0.0001) (Fig. 2). Collec-
tively, the results indicate that a large proportion of female 
bodybuilding athletes weigh themselves regularly through-
out the week and are concerned about their body fat. This 
is associated with more athletes manipulating their diet 
(i.e., avoiding eating or limiting specific macronutrients) or 
engaging with practices designed to keep their body mass 
low or reducing their body fat (Fig. 2).
The proportion of responses to questions regarding exer-
cise, training and food intake are presented in Fig. 3. Results 
revealed significant differences in the response (χ2 = 11.757 
to 47.649, P = 0.008 to 0.0001), with majority exercising or 
training to avoid increasing body mass and most participant 
altering their diet in relation to training (Fig. 3).
In relation to eating beliefs, a large proportion of partici-
pants believe that many female bodybuilding athletes have 
some form of DE (χ2 = 18.842, P = 0.0003) and that their 
perception differs from that of their friends when discussing 
thinness/fatness (χ2 = 11.895, P = 0.008). A large but non-
significant proportion of female bodybuilding athletes also 
felt they “were not good at all” (χ2 = 6.000, P = 0.112), with 
few good qualities (χ2 = 14.842, P = 0.002), which might 
reflect the high quest for perfection (χ2 = 8.486, P = 0.014) 
(Fig. 4).
Discussion
This study sought to determine differences in eating atti-
tudes, behaviours, and beliefs in female bodybuilding ath-
letes and a non-athlete group. The key findings shows that 
female bodybuilders are at greater risk of EDs than female 
non-athletes, with a large proportion (56.8%) of bodybuild-
ing athletes being categorised as at risk of an ED [22, 28]. 
This might may, in part, be a reflection of the observations 
that shows DE behaviours are more prevalent in athletes 
when compared to non-athlete groups [7, 15]. Furthermore, 
our results support the notion that athletes who participate in 
sports that emphasise aesthetics present with DE behaviours 
and a higher risk of EDs [5, 7, 13, 15] despite similarities in 
the anthropometric characteristics and a BMI indicative of 
being considered healthy.
Self-reported ‘highest’ and ‘optimal’ body mass dif-
fered by approximately 10 kg between groups, with ~ 25% 
of the bodybuilding athlete group reporting losses of 9 kg 
over a 6-month period. Whilst BMI was not different at the 
Fig. 1  A comparison of responses between bodybuilding athletes and non-athlete’s responses in relation to the EAT-26 behavioural questions
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time of data collection, it is likely that the change in BMI 
is greater in female bodybuilders due to a so-called “yo-yo 
effect” in body mass around competition preparations [29]. 
Periods of dieting and the associated fluctuation in body 
mass is noted as a risk factor for developing EDs [23]. 
For example, immediately following competition, female 
bodybuilding athletes may alter their dietary behaviour by 
adopting a more ‘relaxed’ manner, with Mitchell et al. [30] 
reporting greater carbohydrate intake 4 weeks after com-
petition, which may be perceived as a ‘binge’ [31]. Less 
severe dieting strategies to rapidly reduce body mass, for 
Fig. 2  The proportion of responses to FAST questions with a focus on dietary behaviours
Fig. 3  The proportion of responses to FAST questions with a focus on training approaches
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example, in the build-up to competition, could reduce the 
risk of DE and EDs, though this warrants further research.
Eighty-one percent of athletes stated they believe most 
female bodybuilding athletes have some form of DE habits. 
Whilst this suggests that female bodybuilding athletes are 
likely to be a greater risk of EDs, it is important to note that 
athletes may demonstrate DE behaviours in an attempt to 
conform to the ‘sporting ideal’, displaying dedication and a 
“do what it takes to win” attitude [32]. Furthermore, engag-
ing in DE behaviours might also reflect participants beliefs 
and attitudes toward themselves. Female bodybuilding sports 
are judged and graded based on specific criteria including 
muscle definition and symmetry [4], which might promote 
muscle dissatisfaction and issues around body image that 
have been associated with EDs in male bodybuilders [4]. 
In this study, most athletes disagreed when posed with the 
statement ‘I feel that I have a lot of good qualities’ and just 
under 60% of athletes reported they feel ‘fat’ despite friends 
stating they are ‘thin’. These findings might reflect the desire 
for perfection in achieving symmetry and muscle definition 
that, in males, is associated with muscle dysmorphia and 
can lead to the development of DE and EDs [4]. Whilst such 
findings are likely to be important risk factors for the devel-
opment of DE and EDs, it is worth highlighting that these 
findings might have been similar in our non-athlete group 
who did not complete the FAST questionnaire. That said, 
previous work comparing those competing in aesthetic and 
non-aesthetic sports indicated that participating in an aes-
thetic sport significant decreased perceptions of body image 
(− 2.757 AU, P < 0.001) [33, 34].
It is possible that other intrinsic and extrinsic factors, 
which are beyond the scope of this study but have been pre-
viously seen that could impact athlete’s perception of them-
selves, such as; low self-esteem, desire for control, hurtful 
relationships or role models and satisfaction with body shape 
and physical appearance [35]. Further research should seek 
to determine the exact reasons why bodybuilding athletes 
have negative beliefs and attitudes towards themselves or if it 
is the case that those who exhibit symptoms associated with 
EDs and DE are more likely to participate in bodybuilding.
The female bodybuilding athletes in this study reported 
several strategies to reduce and or control their body mass 
that were not reported the same extent in the non-athletes 
group. For example, a greater proportion (27.0% cf. 13.2%) 
of athletes indicated that they have purposely made them-
selves vomit; have taken some form of supplement; and exer-
cised for the purpose of weight loss and/or control. Athletes 
also aim to control body mass by manipulating their nutri-
tion intake. Whilst reducing carbohydrate intake has been 
noted previously [28], the findings that athletes limit their 
protein intake to avoid gaining weight is interesting given 
the role protein plays in muscle protein synthesis [36] and in 
the preservation of lean mass under hypocaloric conditions 
[37]. This suggests there is a need for improved education 
on macronutrient intake as well as total energy intake, par-
ticularly considering the risk of relative energy deficiency 
in female athletes [11].
Another strategy to reduce or maintain body mass was the 
intake of diet pills, laxatives, herbal supplements or diuret-
ics that majority of athletes acknowledge might be deemed 
Fig. 4  The proportion of responses to FAST questions with a focus on perceptions of themselves and others
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unhealthy (Fig. 3). Whilst the exact nutritional supplements 
were not explored in this study, these findings are consistent 
with previous research that has noted bodybuilders (males 
and/or females) typically consume supplemental protein, 
vitamins [31, 38] and, in some cases, anabolic steroids [16]. 
Finally, athletes also demonstrated a dependency on exer-
cise as a means of weight loss or maintenance, which has 
been observed previously [5, 39]. The reliance on exercise is 
demonstrated by ~ 70% of athletes reporting that they would 
worry about gaining weight should they not be able to exer-
cise and is indicative of eating psychopathology. Further-
more, a large proportion of participants (75.6%) stated they 
would sometimes or frequently exercise on rest, which reaf-
firms the importance of exercise in this population. Future 
research might seek to determine the reasons behind these 
behaviours as well as determining the intended and unin-
tended consequences of these practices.
This study provided insight on DE and EDs in female 
bodybuilding athletes compared to a non-athlete group 
despite similar baseline characteristics. There are, however, 
several limitations that are worthy of discussion. First, this 
study is limited to a relatively small sample that limits the 
extrapolation of these findings to other populations and 
when considering various stages of the competitive season 
(e.g., pre-competition, in-competition and post-competition). 
Second, athletes self-selected the group on the online survey 
which might have resulted in group misplacement. Thirdly, 
we were unable to provide an overall score for the FAST 
questionnaire as some questions that did not relate to our 
population were removed, thus meaning the reader unable to 
compare a total score to other studies. Direct comparison of 
individual questions is possible. Further, the use of an online 
survey might have resulted in under-reporting of psycho-
pathological risk due the potential of reporting bias associ-
ated with normalisation of practices, stigma and acceptance 
of a potential issue [40]. As stature and body mass were 
self-reported, it is also possible that the validity of these 
measures is compromised, though from our experience and 
the previous literature [41] the difference between meas-
ured and reported are generally trivial (stature, ES = − 0.05; 
body mass, ES 0.104). Finally, clinical diagnosis of EDs was 
not the purpose of this study and tools such as EAT-26 and 
FAST are not the ‘gold standard’ for determining clinical 
risk, whereby an interview should be favoured [7, 15].
Conclusion
The results of this study show that there is a significantly 
higher risk of EDs and DE behaviour among female body-
building athletes than non-athlete females. Female body-
building athletes also had high body mass preoccupa-
tion; engaged in exercise for the purpose of reducing or 
maintaining body mass; and demonstrated perceptions of 
themselves and others reflective of a higher risk of DE and 
EDs. These results do, however, highlight the importance 
of educating both key stakeholders in the fitness and body-
building industries as well as athletes and coaches on the 
risk factors and behaviours associated with DE and EDs. 
In cases where those working with female body builders 
suspect DE or EDs, support should be sought from relevant 
services as well as clinical dietician and psychologist [11, 
42]. From a policy standpoint, these findings combined with 
the pre-existing literature, might encourage the IBBF to 1) 
Produce guidelines on healthy strategies to increase leanness 
safely as has been the focus in other athletes (e.g., jockeys), 
2) Provide information to athletes and coaches on how to 
spot someone who is at risk of DE and EDs, and 3) Offer 
guidance and support to athletes who exhibit DE and EDs, 
signposting to the relevant support services (e.g., Beat) and 
health professionals (e.g., clinical dietitians) available.
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